PROJECT: gnns EE Ill:!l.l INSTALLED)
ASS'Y HOW H

®

CRITICAL ITEMB LIBT

—t

SYSTEM: ELECIRICAL SUES?SIEH
ASS'Y P/N: - SHEET:

FMEA FHERA NAME, oTY, L FAILURE MODE FAILURE EFFECY HOMR 7/ FUNC. RATIONALE FDR ACCEPTANCE
REF. REV. prauinG efr, AND oN 271k
DESEGNAT ION CAYSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2045 1] MICRO- MODE: CPU WILL BE DESIGN FEATURES
COMPUTER CORRUPT RE-INLTIALIZED § -ccene-eo...lol
aiv. t. PROCESSING DUE TO NMI. EEE PARTS HAVE BEEN SELECTED AND CONTROLLED 1N ACCORDANCE WITH
Py - AHD DATA MCIU FATLURE SPAR-RNS-PA.003. THIS DOCUMENT DEFINES THE PROGRAN
SCHEMATIC TRANSEER WARNING. LOSS REQUIREMENTS FOR MONITORSNG AND COMTROLLENG EEE PARTS. THE
812006 TO/FRON OF REQUIREHENTS INCLUDE PART SELECYION TO AT LEAST “ESTABLISWED
cPU-- COMMUNICATION RELIABILITY" LEVELS, AND ADEQUATE DERATING OF PART SIRESS
RAN AND cPu VITH ABE, GPC LEVELS. PROCEDURES AND ACTIVITIES ARE SPECIFIED TO ENSURE Al
PARITY - RE- AND DIC.' GFC LEAST £QUIVALENT QUALITY FOR NONSTANDARD AND [RREGULAR PARTS.
SCHEMATIL INITIALIZED VILL STOP RELIASILITY ANALYSIS HAS COMF IRMEO WO PARTS WITH GENERICALLY
812804 COMMUNICATIONS RIGH FATLURE RATES. AEROSPACE DESIGN STANDARDS FOR DETAILING
AFTER TWO GPC ELECTRONIC PARTS PACKAGING, MOUNTING AND
EPROM - CYCLES, SYAUCTURAL/MECHARICAL/ENTECRITY DF ASSEMBLIES ARE APPLIED.
SCHEMATIC AUTOBRAKES, ARM SUCH DESIGN HAS BEEW REVIEWED AND FOUND SATISFACTORY THROUGH
813357 CAUSE(S): COMES 10 REST. THE DESIGN AUDIT PROCESS, INCLUDING THE USE OF RELIABILITY
NICRD COMP, LOSS OF ALL MADNTAINABILITY AMD SAFESY CHECKLISTS. MATERIAL SELECTION AND
wemeencoan - COMPUTER USAGE CONFORNS 10 SPAR-SG.368 WHICH IS EQUIVALENT 1O THE WASA
1) CONSTAMT SUPPORTED MATERIALS USAGE REOUIREMENTS. WORST CASE ANALYSIS WAS BEEN
“O™ OR W MWODES. COMDUCTED TO ENSURE THAY PERFORMAMCE CAN B ME' UMDER WORST
ON ONE MCIU SAFING MAY CASE_TEWPERATURE AND AGING EFFECIS, EEE PARTS STRESS ANALYSIS
OR MORE STILL BE HAS BEEN COMPLETED AND COMFIRMS THAT THE PARTS MEET THE
INSTRUCT 10K/ AVAILABLE. DERATING REQUIREMENTS,
DATA LOSS Of
LINES OF LIMPING DURING PRINVED CIRCUIT BOARD DESIGNS WAVE BEEN REVIEMED 10 EWSURE
MAIN DATA END EFFECTOR ADEQUATE CIRCUIT PATH WIDTH AND SEPARATION AND 1O COMFIRM
8us. CAPTURE. APPROPRIATE OIMENSIONS OF CIRCUIT SOLOER PADS AND OF COMPONENT
2) CONSTANY LOSS OF EE AUTO HOLE PROVISIONS.
OOR % OM 1 ORIVE WODE. EE
OR MORE AUTO SEQUENCE PARIS MOUNTING METHODS ARE COMTROLLED W ACCORDANCE WITH
ADDRESS IN PROGRESS MSFC-STO- 136 MHICH DEFINES APPROVED-MOUNTING METHODS, STRESS
LINES. WILL STOP. REL1EF, AND COMPONENT SECURTIY,
3} INCORRECT
INPUTS/ WORST CASE WHERE APPLICABLE, DESIGN DRAMWINGS AND DOCUREMTATION GIVE CLEAR
OUTPUIS | eeeeeneens JOENTIFICAYION 0; HANDL ING PRECAUTIONS FOR ESD SENSITIVE
OF BUS UNENPECTED PARTS.
CONTROLLER MOTION, SIN
4) CLOCK JOINT RUNAUAY. BOARD ASSEMBLY DRAWINGS INCLUDE THE RECQUIREMENTS FOR SOLDERING
GENERATOR AUTOBRAKES . STAWDARDS IN ACCORDANCE WITH NWB 5300.4(3) AND JSC 08803,
EAILS.
S} PERMANENT REDUNDANY PATHS TTL LOGIC DEVECES HAVE GOCD NOISE TMMUNITY. MANUFACTURING
CPU RESET OR RENAINING TECHMOLOGY, AND RELTABILITY WISTORY, ARE WELL ESTABLISHED AND
CPU FAILURE, | -----ccomeomees DOCUNENTED. LIFE EXPECIANCY 15 GNCREASED 8Y EHSURING THAT ALL
6) 170 WRITE 1) AUTOBRAKES ALLOUABLE STRESS LEVELS ARE DERATED N ACCORDANCE WITH
DR READ (FOR SAFING THE SPAR-RMS-PA.003,
ADDRESS SYSTEN).
DECODER 2) DIRECT DRIVE ALL RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECIED
cInulT AND EE MANUAL FROM ESTABLISHED RELIABILITY CER) 1YPES. LIFE EXPECTANCY IS
FAILS, MODES, INCREASED 8Y ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
7) READY (FOR CONT |WUING DERATED 1N ACCORDANCE WETH SPAR-RMS-PA.003. ALL CERAHIC AND
SIGNAL FAILS OPERATIONS). ELECTROLYTIC CAPACITORS ARE ROUTINELY SUBJECTED O
HGH OR LOM, RADIOGRAPHIC TNWSPECTION.
8) INTERKUPT
CONTROLLER OISCRETE SEMICONDUCTOR DEVICES SPECIFIED TO AT LEAST THE 1X
FAILS. LEVEL OF NIL-S-19500. ALL DEVICES ARE SUBJECTED TO
9) ABE RE-SCREENING BY AN INDEPERDANT TEST HOUSE. SAMPLES OF ALL
READY OR DIC PROCURED LOTS/DATE CODES ARE SUBJECTED TO DESTRUCTIVE PHYSICAL
READY ANALYSIS (DPA) YO VERIFY THE INTEGRTTIY OF THE HANUFACTUR ING
INTERRUPT PROCESSES. DEVICE STRESS LEVELS ARE, DERAITED IH ACCORDAN
FAILS HIGH WITH SPAR-RMS-PA_003 AND VERIFIED BY DESIGN REVIEM.
_ —_ . i _ —_ —_—— )
PREPARED BY: MEMG SUPERCEDIMG DATE: NONE - PATE: 11 Jut 91 CIL REV: O
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CRITICAL ITEMSB LIBT PROJECT: SRMS E-s MCIU INSTALLED) SYSTEM: ELECTRICAL SUBSYSTEM
- - e - ASS'Y NOM| T ASSIY P = SHEET :
FMEA FMEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPITANCE
REF. REV. oRAwING REF. AND ON 2718
DESIGNAT 10N CAUSE EMD TEN CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
2045 9 OR LOV. CPU WILL BE
103 RAN CHIP RE- INITIALIZED VHE DESIGN UTILIZES PROVEM CIRCUIT TECHNIOQUES AND iS
OR SELECT DUE T NNI, INPLEMENTED USING TTL LODGIC DEVICES.
SIGNALS, OR MCIU FAILURE '
RAN PARETY VARNING. LOSS THE INTEL B0BS MICROPROCESSOR 1S USED IM THIS DESIGN. THIS
BIT FAILS OF DEVICE, DESIGHED FOR USE IN CONJUNCTION WITH I1S CORRESPOND ING
KIGH OR LOW. COMMUNICATION HIGH Rilllﬂllll\' SUPPORT DEVECES, COMPRISES A PROCESSOR KERMEL
11} EPROM WITH ABE, GPC PROVEN 1N WANY HIGH RELTABILITY APPLICATIONS.
CHIPS AND DEC. CPC
OR SELECT viLL sTop
SIGNAL, OR COMMUNICAT | ONS READ OMLY MEMORY HAS BEEM IMPLEMENTED USING A 32K X &
€PROM PAR1TY AFTER TWO GPC ARCHITECTURE MMOS EPROM; WHEREAS RAWDOM ACCESS MEMORY WAS BEEN
817 FAILS CYCLES. IMPLENENTED USIMG A 18K X 1 ARCHITECTURE STATIC RAN.
HIGH OR Low. AUTOBRAKES. ARN
12) DMA COMES 1O REST.
CONTROLLER LOSS OF AtL DESIGN, CONSTRUCTION, AND PHYSICAL DIMENSIONS ARE AS SPECIFIED
FAILS SUCH COMPUTER IN MIL-N-38510 B, SAMPLING ENSPECTION AND SCREENEING ARE
THAT ACCESS SUPPORTED CONDUCTED ACCORDING TO MIL-STD-883 NETROOS 5005 AND S004.
10 CPU NODES.
NEMORY NCIU SAFING MAY
CAMMOT BE STILL BE
PERFORMED, AVAJLABLE.
13) LOSS OF L0SS OF
FRAME SYNC LINPING DURING
10 cpyt END EFFECTOR
14) ERROR CAPTURE .
DEMECTION LOSS OF EE AUTO
clrcult DRIVE MODE. EE
FAILS MIGH. AUTO SEQUENCE
15) EPROM IN PROGRESS
WRITE WILL STOP.
DETECTION
FAILS HIGH. WORST CASE
--------- UNEXPECIED
COMPUTER I/F COMPUTER 1/F MOTION. SIN
MyY. 1, ] eeeesee- .- JOINT RUNAVAY,
SCHEMATIC 16) LOSS OF AUTOBRAKES .
812753 62.5 Kh
€LOCK, REDUNDAHT PATHS
t7) LOSS OF REMAINING
50 kHZ Ciock | eeee-eiaaaaolns

DIGITAL I/F
ary

1) AUYOBRAKES
{FOR SAFING THE

PREPARED BY:

. 1. DIGITAL 1/F SYSTEM).
SCHEMATIC | ------c-c--- 2) OIRECY DRIVE
312196 18) LOSS OF AND EE MANUAL

WRITE ENABLE WODES .
PULSES TO (FOR COMTIKUING
TIRING OPERATIONS).
CIRCULIT.
19) ABE OR
D&C
READY SEGHAL
ouTPUT
FRILS,
20) LOSS OF
READ ENABLE
PULSES 10
NEWG SUPERCEDING DATE: NONE

DATE: 11 s 91
RMS/ELEC - 88

CIL REV: 0
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CRITICAL ITEMB LIBT

PROJECT:
ASS'Y MOM

SYSTEM: ELECTRICAL SUBSYSTEM

SRMS E-E HI:EU INSTALLEOD}

ASS'Y P/N:

SHEET:

FMEA
REF.

FMEA
REV.

NAME, OTY, &
praving nés.
DESIGHAL 10N

FAILURE MODE
AND
CAUSE

FAELURE EFFECY
M
END [TEM

HOWR / FIMC.
2/1R
CRITICALITY

RATIDNALE FOR ACCEPTANCE

SCREENS: A-PASS, B-PASS, C-PASS

2045

FAILURE
DETECTOR Q7Y
1 SCHEMATIC
LIFY

ANALOG
INTERFACE
ary 1

Y
SCHEMATIC
812742

FINING
CraculT.

FAIL
DETECIOR
21) hctu
HARDUWARE
WATCHDOG
TINER DUIPUT
FAILS HIGH.

22) W1
ailll\fil FAILS

23) LOSS OF
ANALDG DATA
READY FLAG.

CPU WILL BE
RE-INEFIALIZED
DUE T0 NME,
HCIU FAILURE
g:RIIIHG. LOSS

COMMUMEICATION
VITH ABE, GPC
AND DEC. GPC

COMMUNICAT IONS
AFTER TWO GPC
CYCLES.
AUTOBRAKES. ARM
COMES TO REST.
L05S OF ALL
COMPUTER
SUPPORTED
HODES,

MCIU SAFING MAY
STILL BE
AVATLAGLE.

LOSS OF

LINPING DURING
END EFFECTOR
CAPTURE.

LOSS OF EE AUIQ
DRIVE MODE. EE
AUTO SEQUENCE
IN PAOGRESS
WItL ST0P.

WORST CASE
UNEXPECTED
MOTIOM, SIK
JOINT RUNAWAY.
AUTOBRAKES.

REDUNDANT PATHS
REMAINING

1) AUTOBRAKES
(FOR SAFING THE
SYSTEN).

2} DIRECT DRIVE
AND EE MANUAL
HOD

ES.
(FOR CONTINUING
OPERATIONS).

PillgPARED BY:

MEWG

SUPERCEDING DATE:

NOKE

ACCEPTANCE TESTS

THE MCIU 1S SUBJECTED TO THE FOLLOMING ACCEPTANCE
ENVIRONMENTAL TESTING AS AN LRU,

0 VIBRATION:
0 THERMAL ;

LEVEL AND OURATION - REFEREMCE TABLE 3.2
+40 DEGREES C TO -14 OEGREES € (2 CYCLES)

QUALTFICATION TESIS

FHE MCIU 1S SUBJECTED 1O THE FOLLOWING LRU QUALIFICATION
ENVIRONMENTS :

VIBRATSON:
SHOCK:
THERMAL :
HMIDLTY:

LEVEL AND DURATION - REFERENCE TABLE 3.2
BY SIMILARITY T0 -3 MCIU

+51 DEGREES C 1O -27 DEGREES € (10 CYCLES)
BY SIKILARITY TO -3 MCIU

EMC: MIL-STD-481 AS NODIFIED BY SL-E-0002 (TESTS

e 9 0 o

CEQ}, CEDY, CSO1, CSO2, CSO6, REOZ (M/B), RSOT,
RS02

0 LIFE: 630 OPERATING HOURS

1000 POVER ON/OFF CYCLES

FLIGHT CHECKOUTY

PDRS OPS CHECKLIST (ALL VENHICLES) JSC 14987

RMS/ELEC - 89

CIL REV: 0
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CRITICAL ITEMB8 LISBT

PROJECT: SAMS E-S MCIU INSTALLED)

SYSTEM: ELECIRICAL SUBSYSTEM

e em—eec——e—————— ASS'Y NOM Ass'y p/R: - SHEET: _ &
FHEA EMEA NAME, QIY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. prawinG REF. AND oN 2718
DESIGNATION CAUSE END ITEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2045 0 MICRO- MODE : CPU VELL BE QA/ INSPECTIONS
COMPUTER CORRUPT RE-INETIALIZED | -----io.loolll
ofy. 1. PROCESSING DUE TO NI, DOCUMENTED QUAL|TY CONTROLS ARE EXERCISED THROUGHOUT DESIGH
Py - AND DATA MCiU FAPLURE PROCUREMENT, PLANNING, RECEIVING, PROCESSING FABRICA!|ON,
SCHEMATIC TRANSFER VARNING. LOSS ASSEMBLY, 1ESTING AND SHIPPING OF THE MCIU, GOVERWMEN| SOURCE
812806 TO/FAON of INSPECTION IS [NVOKED AT VARICUS LEVELS OF COMPOMENT ASSEMBLY
cPU-- COMMUNICATIOM AND YEST OPERATIONS. MANDATORY FMSPECTION POINTS ARE EMPLOYED
RAN AND cPU VITH ABE, GPC Al VARJOUS LEVELS OF ASSEMBLY AND TESIT.
PARITY - RE- AHD DEC." &PC i
SCHEMAT IC INITIALIZED witL STOP £EE PARTS INSPECTION IS PERFORNED AS RECUIRED BY
812804 COMMUNICAT IONS SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
AFTER VO GPC 10 THE REQUIREMENTS DF THE APPLICABLE SPECIFICATION. ALL EEG
EPROM - CYCLES, PARTS ARE 100X SCREEWED AND BURNED 1M, AS A MIHIWUM, AS
SCHENATIC AUTOBRAKES. ARM REQUIRED BY SPAR-RMS-PA.003, BY THE SUPPLIER. ADDITIONALLY,
813357 CAUSE{S): COMES TO REST. EEE PARIS ARE 100X RE-SCREENED IN ACCORDANCE WITH
NICRO COMP, LOSS OF ALL REQUIREMENTS, 8Y AN INDEPENDENT SPAR APPROVED TESTING
------------ CONPUTER FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.003 ON A RANDOMLY
1) CONSTANT SUPPORTED SELECTED SX OF PARFS, MAKIMUM 5 PIECES, MINIMUN 3 PIECES FOR
nge og “i» HODES. EACH LDT KUMBER/DATE CODE OF PARTS RECEVED.
ON ONE KCIU SAFING MAY
OR MOAE STILL BE : VIRE IS PROCURED, INSPECTED, AKD TESTED 10 SPAR-RMS-PA.003.
INSTRUCT 10N/ AVAILABLE.
DATA LOSS OF RECEEVING INSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
LINES OF LIKPING DURING IDENTIFIED 1N THE PROCUREMENT DOCUMENTS, THAT NG PHYSICAL
MAIN DATA END EFFECTOR DAMAGE HAS OCCURRED 10 PARTS DURTNG SHIPMENT, THAT THE
8Us, CAPTURE. RECEIVING DOCUMENIS PROVIDE ADEQUATE IRACEABILITY INFORMATION
2) CONSTANT LOSS OF EE AUTO AND SCREENING DATA CLEARLY IDEMTIFIES ACCEPIABLE PARTS.
OOR Y ONI ORIVE MODE. EE
OR MORE AUTO SEQUENCE PARTS ARE INSPECTED IHROUGHOUT MANUFACTURE AND ASSEMBLY AS
ADDRESS IN PROGRESS APPROPRIATE 1O THE MANUFACTURING STAGE COMPLETED. VHESE
LINES, wiLL Sfop, INSPECTIONS [NCLUDE, .
3} [HCORRECT
1NPUTS/ WORST CASE PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
OUTPUTS | --eeeesees AND ADEQUACY OF PLATED THROUGH HOLES,
OF BUS UNEXPECTED
CONTROLLER MOTION. SIX COMPONENT WOUNTING INSPECTION FOR CORRECT SOLOERING, WIRE
4) cLOCK JOINT RUNAWAY LOOPING, SIRAPPING, ETC. OPERATORS AND INSPECIORS ARE
GENERATOR AUTOBRAKES. IRAINED AND CERTIFIED 10 NASA NHB 5300.4¢3A-1) STANDARD.
FAILS.
5) PERMANEN] REDUNDANT PATHS CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
CPU RESET OR REMAINING PERFORKED USING ULTRAVIOLET LIGHT TECHWIOUES.
CPU FAIURE, | --e----ve-enoen
&) 1/0 WRITE 1) AUTOBRAKES POST P.C. BO, INSTALLATION INSPECTION, CLEANLINESS AND
OR READ (FOR SAFING THE WORKMAWSHIP (SPAR/GOVERWMENT REP. MANDATORY INSPECTION POINT)
ADDRESS SYSTEN).
DECODER 2) OIRECY DRIVE P.C. BD. INSTALLATION INSPECTION, CHECK FOR CORRECT BOARD
CIRCUIT ARD €E MANUAL INSTALLATION, ALEGNMENT OF BOARDS, PROPER COMMECTOR CONTACT
FAILS. MODES. MATENG, WIRE ROUTING, STRAPPING Of WIRES EIC.,
7) READY (FOR CONTINUING )
SIGNAL FAILS OPERATIONS ). PRE-CLOSURE INSPECTION, WORKMANSHIP AND CLEANLINESS
HIGH OR LOW. (SPAR/GOVERWMENT REP. - MAKDATORY INSPECTION POSNT)
8) INTERRUPI :
CONTROLLER PRE-ACCEPTANCE TEST SNSPECITON, WHICH INCLUDES AN AUDIT OF
FAILS. - LOVER TEER IWSPECTION COMPLETION, AS BUILI COMFIGURATION it
9) ABE VERIFICAVION TO AS DESIGN ETC., (MAMDATORY INSPECTION POINT).
READY OR DEC
READY A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERTZICATION OF
INTERRUPT TEST PERSOMREL, TEST DOCUMENTS, FESI EQUIPHENT CALIBRATION/
FAILS MIGH VALIDATION STATUS AND MARDMARE'COMFIGURATION IS CONVENED BY
PREPARED 8Y: MEMG SUPERCEDING DATE: NONE RMS/ELEC - 90 —00 DATE: 11 JuL 9% CIL REV: O
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CRITICAL ITEMS LIST PROJECT: SAMS (-5 MCIU INSTALLED) SYSTEM; ELECTRICAL SUBSYSIEM
Itttk ASS*Y NOHENEIIHSIE: RCTO ASS'Y /N - SHEET: 5
FMEA FHEA NAME, OFY, L FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTAMCE
REF . REV. praulng REF. AND o 2/1R
DESIGHATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2045 0 R LOW, CPU WILL BE QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEERING
10) RAM CHIP RE- INITIAL1ZED RELIABILITY, CONFIGURATION CONTROL, SUPPLIER AS APPLICABLE,
OR SELECT DUE TO NMY, AND YHE GOVENWEMI REPRESENTATIVE, PRIOR TO THE STARI OF ANY
SIGNALS, OR MCIU FAILURE FORMAL TESTING (ACCEPTANCE OR QUAL IFICATION).
RN PARlTY VARNING. 10SS
BIT FAILS ofF ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT, VEBRAFION, AND
HIGH OR LOW, COMMURICATION VHERMAL TESTING (SPAR/GOVERNNENT REP. - MANDITORY JMSPECTION
11) EPAOM WLTH ABE, GPC POINT),
CHiPS AND DBC. GPC
OR SELECT WItL SToe
SIGNAL, OR COMMUNICATLONS
EPRON PARITY AFTER TWO GPC .
81T FAILS CYCLES.
HIGH OR LOW. AUTOBRAKES, ARM
12) DMA COMES TO REST,
CONTROLLER LOSS OF ALL
FAILS SUCH CONPUTER
THAT ACCESS SUPPORTED
10 CPU MODES.
MEMORY KCIU SAFING MAY
CANNOT BE STILL BE
PERFORMED . AVAILABLE.
13) LOSS OFf LOSS Of
FRANE STNC LINPING DURENG
10 CPY END EFFECTOR
14) EAROR CAPTURE.
DETECTION LOSS OF EE AUTO
CIRCULT ORIVE WODE. EE
FAILS HIGH, AUTO SEQUENCE
15) EPRON IN PROGRESS
WRITE WILL StoP.
DEPECTION
FAILS HICH. WORST CASE
--------- UNEXPECTED
COMPUTER 1/F COMPUTER 1/F MOTION. SIX
arv. 1, | -e-e-eeo - JOINT RUNAWAY,
SCREMATIC 16) LOSS OF AUTOBRAKES .
812753 62.5 kN2
cLOCK. REDUNDANT PATHS
177 LOSS OF REMATMING
50 KHZ CLOCK | ~---e-rmeerenns
1) AUTOBRAKES
DIGITAL 1/F | ------enc--- (FOR SAFING THE
ary. 1, DIGITAL I/ SYSTEN).
SCHEMATIC | -e---v--ee-- 2) DIRECT DRIVE
812796 18) LOSS OF AND EE MAMUAL
WRITE EMASLE MODES.
PULSES TO {FOR CONTINUING
TINING OPERATIONS).
CIRCULT.
19) ABE OR
(] 14
READY SIGNAL
OUTPUT
FATLS,
20) LOSS OF i
READ ENABLE \ -
PULSES 10 : -
PREPARED BY: RFWG SUPEACEDING DAJE: NONE - DAYE: 1] JuL 91 CIL REV: D

RMS/ELEC - 91
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CRITICAL ITEMP LIST

PROJECT: SRNS

E-E Ntﬁ INSTALLED)
ASS'Y NOM :

AS5'Y

5

SI‘STEN ELECIR JCAL SUIIS\'SIEH
P/

SHEET:

—6

FHMEA
REF.

FMEA
REV.

HAME, QTY, &
oravinG rir.
DESIGNAT 1ON

FAILURE MODE
AND
CAUSE

FAILURE EFFECT
oM
END IVEM

HOMR / FUNC.
2/1r
CRITICALITY

RATIONALE FOR ACCEPTANCE

SCREENS:

A-PASS, B-PASS, C-PASS

2045

0

FAILURE
DEFECTOR QTY
1 SCHEMATIC
sz

ANALOG
INTERFACE
Iy 1
SCHEMATIC
a12ri2

TINIKG
CIRCUIT.

21) Keiu
HARDUARE
WATCHOOG
TIMER QUIPUT
FAILS HIGH.
22) WMl
R}WEI FAILS

23) LOSS OF
ANALDG DATA
READY FLAG.

CPU MILL BE
RE-INITIALIZED
DUE YO NMI.
MCIU FATLURE
g:lllll‘:. LOSS

COMMUNICATION
WITH ABE, GPC
AND DAC. GPC
WiLL SToP
COMMUMICATIONS
AFTER TWO GPC
CYCLES.
AUTOBRAKES. ARM
COMES TO RESTY.
L0SS OF ALL

MOD
MCIU SAFING MAY

STILL BE
AVAILABLE.
L0SS OF
LINPING DURING
END EFFECTOR
CAPTURE .

LOSS OF EE AUIC
DRIVE MODE. EE
AUTQ SEQUENCE
IN PROGRESS
WILL STOP.

WORST CASE
UNENPECTED
MOTION. S1X
JOINT RUNAMAY.
AUTOBRAKES .

REDUNDANT PATHS
REMAINING

1) AUTOBRAKES
(FOR SAFING THE
SYSTEN).

2) DIRECY DRIVE
AND €€ MANUAL
MODES .

(FOR CONTINUING
OPERAT |OHS) .

PREPARED BY:

NEWG

SUPERCEDING DATE:

NONE

FAILURE HISTORY

THERE HAVE BEEN NO H.IlURES ASSOCEATED WITH THIS FAILURE

! pMS/ELEC - 92

5 PROGRAM

_—

DAIE:

H JuL 91

—_—

|

Cll. R‘EV

:_{_.

il
H

1LY 40 ££% 39vy

- INIWHIVYLLY

Y.E20708



CRITICAL ITEMB LIBT PROJECT: Euns !E NCIU INSTALLED) SYSTEM: Eucmcn SUBSYSTEM
e - . .- ASS'Y NOM T ASS'Y P/N: — SHEET: 7
FHEA FMEA NAME, 1Y & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praving afr. AND O 2/1R
DESIGNAT[ON CAUSE END IYEM CRITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
2045 0 MICRO- NODE : CPU WILL BE OPERATIDMAL EFFECT
COMPUTER CORRUPT RE-INITIALRZED | --e-eenoollolllU
Qrr. §. PROCESS ING DUE TO NMI.
Py - AND DATA NCIU FAILURE LOSS OF DATA. AUTOBRAKES, 10SS OF COMPUTER SUPPORTED MODES.
SCHEMATIC TRANSFER WARNING. LDSS LOSS OF LINPING. LOSS OF EE AUTO MODES. DAC DATA WILL BF
812808 10/FROM of INVALIO. DIRECT DRIVE AND BACKUP AVAILABLE. EE MODE MANUAL
tPy-- COMMUMICATION AVAILABLE WITHOUT TALKBACKS.
RAN AND cPu WITH ABE, GPC
PARITY - RE- AND DEC. GPC CREV ACTION
SCTHEMATIC INITIALIZED Wi, stop | el
812804 COMMUNICAT[ONS
AFTER TWO GPC SELECT DIRECT DRIVE. USE EE MODE MANUAL. SINGLE/DIRECT DRIVE
EPROM - CYCLES. SWITCH SHOULD BE PULSED 1O MAINTAIM PROPER RATES.
SCHEMATIC AUTOBRAKES. ARM
13357 CAUSE(S): COMES 10 REST. CREM TRAINING
MICRO COMP. LOSS OF ALL | ce-eeaeiaaies
------------ COMPUTER
1) CONSTANT SUPPORYED CREW IS TRAINED:
“n Of wv MODES. TO ALWAYS OBSERVE WHETHER THE ARM [S RESPONDING PROPERLY 10
ON ONE NCIU SAFING MAY COMMAMDS. IF IT ISN'T, APPLY BRAKES.
OR MORE STILL BE 10 RECOGNIZE AND RESPOND 10 ALL OFF-NOMINAL OPERATIONS OF TME
INSTRUCT 10N/ AVAILABLE. ENC EFFECTOR.
DATA LOSS OF
LINES OF LIMPIRG OURING MISSION COMSTRAINT
MAIN DATA END EFFECTOR | c-eeaeeoailllll
aus. CAPTURE .
2) CONSTANT LOSS OF E€ AUTO OPERATE UNDER VERNIER RATES WITHIN 10 FT OF STRUCTURE.
OORIOM1 DRIVE WODE. EE - YRE OPERATOR MUST BE ABLE TO DETECT THAT THE ARM/PAYLOAG IS
OR MORE AUIO SEQUENCE RESPONDING PROPERLY TO COMMANDS VIA WINDOM AND/OR CCTV VIEWS
ADDRESS IN PROGRESS DURING ALL ARM OPERATIONS.
LINES. wiLL STOP.
3) INCORRECT
1HPUTS/ WORST CASE SCREEN FAILURES
QTIPS | eeeee----- 1 Lol
OF BUS UNEXPECTED
CONTROLLER HOYION. SEX KA
&) CLOCK JOINT RUNAVAY.
GENERATOR AUTOBRAKES . OMRSD OFFLINE
PARLS, | ] e
5) PERNANENT REDUNDANT PATHS EXERCISE THE MCIU. VERIFY ABSENCE OF FAILURE WARMINGS.
CPU RESET Of REMAINING
CPU FARLURE, | ------eo------n
&) 1/0 WRITE 1) AUTOBRAKES OMRSD OMLIME INSTALLATION
OR READ (FOR SAFING THE | = -----eeeoo o oilllilll
ADDRESS SYSTEM). NONE
DECODER 2) DIRECT DRIVE
CIrculr ANG EE MANUAL
FAILS, MODES, OMRSD ONLINE TURNAROUND
7) READY (FOR CONTENUING | --eeeeeennoo Lo 0
SEGNAL FALLS OPERATIONS), EXERCISE THE MCIU. VERIFY THE ABSENCE OF FAILURE WARNINGS.
HIGH OR LOM, ]
83} INTERAUPY
CONTROLLER
FAILS.
9) ABE
READY OR DAC
READY
IRTERRUPT
FAELS HIGH J
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CRITICAL ITEM8 LIBT PROJECT ; Enus “ nc!u INSTALLED) SYSIEM: Eucmm SUBSYSTEM
- - - - = ASS'Y NOM ! ASS'Y P/N: - SHEET: 8
FHEA FMEA NAME, QTY, & FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIOM
REF. REV. prAvinG REr. AND on 2/1R ALE FOR ACCEPTANCE
DESIGNATION CAUSE EXD [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
2045 OR L0V, CPU WILL BE
10) RAM CHIP RE - IN1TLIALIZED
OR SELECT DUE 10 NM1.
SIGNALS, OR MCIU FAILURE
AN pARIYY WARRING. LOSS
17 FAILS OF
HIGH OR LOw. COMMUN I CAT 10N
11) EPROM WITH ABE, GPC
HIPS AND DBC. GPC
OR SELECT wILL STOP
SIGNAL, OR COMMUNICATIONS
€PROM PARITY AFTER T4O GPC ,
21T FAILS CYCLES,
HIGR OR LOW. AUTOBRAKES. ARM
12) DMA COMES TO REST,
COMTROLLER LOSS OF ALL
FAILS SUCH COMPUTER
THAT ACCESS SUPPORTED
10 CPY HODES.
HEMORY HCIU SAFING MAY
CAMNOT BE STILL BE
PERFORMED . AVAILABLE.
13) LOSS OF L0SS OF
FRAME SYNC LINPING DURING
10 CPY END EFFECTOR
1%} ERROA CAPIURE.
DETECTION LOSS OF EE ALHO
CIRCUIT ORIVE MODE. EE
FAILS HIGH. AUTO SEQUENCE
15) EPROM I PROGAESS
WRITE MELL STOP.
DETECTION
FAILS HIGH. MORST CASE
--------- UNEXPECTED
COMPUTER 1/F COMPUTER 1/F MOTION, SIX
err, 1, | eemeeee- - JOINT RUNAWAY.
SCHEMATIC 16) L0S5 OF AUTOBRAKES.
si27s3 62.5 KH2
CLOCK. REDUNDANT PATHS
17) LOSS OF RENAINING
50 KMZ CLOCK | =---=--------e-

OIGITAL I/F

1) AUTOBRAKES
(FOR SAFING THE

. 1. DIGETAL V/F SYSTEN).
SCHEMATEC | ----=-ccc--- 2) DIRECT DRIVE
01279 18) LOSS OF AND EE MANUAL

WRITE ENABLE MNODES.
PULSES 10 (FOR CONTINUVING
TINING OPERATEIONS).
CIRCUIT.
19) ABE OR
nic
READY S1GHAL
oUTPUT
FAILS.
20) LOSS OF
READ ENABLE
PULSES 10
PREPARED 8Y: HEMG SUPERCEDING DATE: NONE
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CRITICAL ITEMB LIST

PROJECT: SRMS E-S MCIU INSTALLED)
: ALIU

ASS'Y NOM

SYSTEM: EL

ECTRICAL SUBSYSTEM
ASS'Y P/l -

FHEA
REF.

FMEA
REV.

RAME, OTY, &
orawlng mEF.
DES | GHAT LON

FAILURE MODE
AND
CAUSE

FATLURE EFFECT
v ]
END 1TEM

HDWR / FUNC.
2/1r
CRITSCALITY

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-PASS, C-PASS

2045

FAILURE
DETECTOR QY
1 SCHEMAIIC
n2rer

ANALOG
INTERFACE
ary 1
SCHEMATLC
812742

TIMING
CIRCUIT.

FAIL
DEVECTOR
21) HCIu
HARDWARE
WATCHDOG
TIMER OQUTPUT
FAILS HIGH,

23) LOSS OF
ANALOG  DATA
READY FLAG.

CPU WILL BE
RE- IRITIALIZED
DUE TO NMI.
MCIU FATLURE
WARNTNG. LOSS
113

COMMUNICATION
WITH ABE, GPC
AND DRC. GPC
WILL STOP
COMMUNICATIONS
AFTER T1WO GPC
CYCLES.
AUTDBRAKES. ARN
COMES TO REST.
L0SS OF ALL
COMPUTER
SUPPORTED

MODES. :
MCIU SAFING mAY
STILL BE
AVATLABLE.

LOSS OF
LIMPING DURING
END EFFECTOR
CAPTURE.

LOSS OF EE AUTO
DRIVE MODE. EE
AUTO SEQUENCE
IN PROGRESS
WiLL St0P.

WORST CASE
URENPECTED
MOTION. SIX
JOIRT RUNAWAY.
AUTOBRAKES .

REDUNDAKT PATHS
REMAINING

1) AUTOBRAKES
(FOR SAFING THE
SYSEEM),

2) DIRECT DRIVE
AND EE MANUAL

MODES .
(FOR CONTINUING
OPERATIONS).

PREPARED BY:

MFWG

_SIJPERCED ING DATE: MORE

RMS/ELEC - 95

—_—

OME: 11 gu 91

.

CIL REV:

147 40 96§ 30Vd

= IN3WHIVLLY

V4320705



